INTRODUCTION
Currently, the scheme for achieving highly com pressed matter proposed at the Institute for Theoreti cal and Experimental Physics (ITEP) has been exten sively developed; in this scheme, the cylindrical target (in particular, the ICF fuel element) is compressed and "ignited" by a heavy ion beam [1] . Two methods for the irradiation of the ring layer are considered: a thin fast rotating beam and a hollow beam. This paper is devoted to the study of the formation of a hollow beam using a plasma lens. The schematic diagram of the ITEP plasma lens [2] is shown in Fig. 1 . The ion beam is focused in the plasma lens as follows: the pulsed current of the plasma discharge creates an azi muthal magnetic field, and the focusing radial force acts on ions introduced along the lens axis. The struc ture of the focusing field in the lens is determined by the density distribution of the current. Figure 2 shows the time evolution of the discharge current and the plasma luminosity. The current distribution essentially changes during the discharge, and most of the time it is inhomogeneous. Therefore, in the general case, the plasma lens is nonlinear and can noticeably change the distribution of the transverse density of the focused beam. The feasibility of the transformation of a com mon ion beam into a hollow one was experimentally demonstrated at GSI [3] . Studies performed on the ITEP plasma lens proved the possibility of creating such beams in a wide range of lens operation regimes. Figure 3 shows the image of the 200 MeV/amu C +6 ion beam in the scintillator at different distances from the discharge tube output.
THEORETICAL MODEL
Numerical studies showed that the necessary con dition for obtaining a beam with an inner dip in the density distribution is the core of the discharge current distribution in the plasma lens. The following question arises: what current distribution results in the forma tion of a hollow ion beam? Analysis has shown that this problem can be solved by the approximation of a thin lens. In this case, the paraxial beam with zero emittance is transformed into a hollow one if the azi muthal magnetic field distribution in the plasma lens has the form B = a + br, Abstract-Hollow cylindrical high energy heavy ion beams are an efficient driver for target irradiation to achieve highly compressed matter. This paper is devoted to the study of how hollow beams form with the use of a plasma lens. Calculations and measurements were performed with a 200 MeV/amu C +6 beam. 
where B 0 is the field strength due to the homogeneous current I 0 at the edge of the discharge with the radius R. In this lens, the ion beam is focused into a ring with the radius ρ = R I s /I 0 , ( 4 ) at the following distance from the lens:
where L is the lens length and ℜ is the ion beam rigid ity. Note that z 0 is equal to the focal distance of the plasma lens in the absence of the singular current component. Figure 4 shows the trajectories of the 200 MeV/amu C +6 ion beam. For the considered approximation, the thickness of the ring layer in z plane is equal to zero.
In order to obtain a hollow beam satisfying practi cal requirements which naturally admit a nonzero ring layer thickness and particle density inside the cavity, the discharge current distribution should not be so extreme. Thus, if the size of the homogeneous core of the discharge current is much smaller than the beam size, the number of particles inside the cavity is insig nificant. Figure 5 shows the ion current density distri butions in the formed hollow beam in the case of a step approximation of the theoretical discharge current distribution in lens (2) with a core whose radius is equal to 0.1R for the zero beam emittance and in the case of the analytical distribution (2) for the realistic beam emittance.
It can be seen that the account of the realistic phase volume of the focused beam smoothes out the discrep ancy between the realistic current distribution in the plasma lens and the model of the ideal thin lens. The realistic distribution can be estimated by comparing 0 2 4 6 8 10 Time, μs 
